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FmROUS AND APERTURED, THREE-DIMENSIONAL, 
MACROSCOPICALLY EXPANDED PLASTIC WEB 



10 FIELD OF TffT! n^yENTION 

The present invention relates to absorbent articles such as sanitary 
napkins, pantiiiners, disposal diapers, incontinent articles, and the like, and more 
particulariy, the present invention relates to absorbent articles having a fibrous 
and apertured, three-dimensional, macroscopically expanded, plastic topsheet. 

15 

BACKGROUND OF THE INVENTION 
AU mannCT and variety of absorbent articles configured for the absorption 
of bodily fluids are, of course, well known. Current types of absorbent articles 
include sanitary napkins^ pantiiiners^ disposable diapers^ and incontinent articles. 

20 

Macroscopically expanded, three-dimendonal, apertured, films have been 
used as topsheets on such absorbent articles. As used herdn, the term 
"macroscopicaliy expanded", when used to describe three-dimensional, phistic 
webs» ribbons and films, refers to wd)s, ribbons and fibns» which have been 
25 caused to conform to the sur&ce of a three-dimen^onal forming structure so 
that both sui&ces thereof exhibit the three-dimensional pattern of the forming 
structure, the pattern bdng readily visible to the naked eye when the 
perpendicular distance between the viewer's eye and the plane of the wd> is 
about 12 indiea. 

30 . One nuwnisoopicaDy expanded, three-dimenaonal, apertured pla^ 

which is particularly weU suited to transferring fluid deposited on one sur&ce 
thereof to its oppoate surfiu:e and thereafter isolating the transferred fluid firom 
the weartf s skin is disclosed in commonly assigned U.S. Pat. No. 3, 929,135 
issued to Thonq>son on Dec. 30, 1975, and herd>y incorporated herein by 

35 refierence. Thonq>son describes a macroscopically expmied, three-dimensional, 
topsheet comprised of liquid impermeable material, but provided with a pattem 
of tapered c^iiUaries, the capillaries have a base opemng in the plane of the 
topsheet contacting the wearer's body and an apex operung remote from the base 
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Opening of the topsheet, the apex opening bmg in intimate contact with the 
absorbent pad utilized in the disposable absorbent article. The Thompson 
topsheet allows for the free transfer of fluid Scorn the wearer's body into the 
absorbent elonent of the device while inhibiting the reverse flow of these fluids. 
S This provides a rdatively much dryer sur&ce in contact with the user than had 
previous^ been obtainable. 

Another macroscopically expanded, three-dimensional, apertured plastic 
web well suited for use as a topsheet on absorbent articles such as sanitary 
napkins is disclosed in commonly assigned U.S. Pat. No. 4,342,314 issued to 

10 Radd et al. on Aug. 3, 1982, said patent being hereby incorporated herein by 
refemce. The mamscopically expanded, three-dimensional plastic web 
disclosed in the Radd et al. patent exhibits a fiber-like appearance and tactile 
impression wMch has been fiivorably receh^d by ^consumers whoi used as a 
wearer contacting sur&ce. 

IS While macroscopically expanded, three-dimensional, apertured plastic 

wd)s have achieved widespread commercial success when employed as 
topsheets on absorbent articles, some users are very reluctant to place a topsheet 
which they readily pmeive as plastic in contact with their skin. 

According^, it is therefore an object of the present invention to provide 

20 a topsheet for an absorbent article having fluid handling characteristics 
comparable to those found in macroscopically expanded, three-dimensional, 
apertured plastic topsheets and an improved softer, less plastic-like feel. 

SUMMARY OF THE INVENTION 
25 The present invention relates to absorbent articles such as diapers, 

incontinent articles^ sanitary napkins, and the like. More particularly, tiiis 
invention rdates to absorbent articles hawig a compoate fibrous and 
macroscopically esqumded, three-dimensional, apertured plastic film topsheet. 
The resifient, three-dimensional, macroscopically expanded, fluid pendous plastic 
30 web has a first sur&ce and a second surfiice located in planes remote from one 
another. A plurality of capillaries extend from the first sur&ce to the second 
surfiice of the plastic web. The cq)illaries are defined by a plurality of sidewall 
portions intercormected to one another intermediate the first and second sur&ces 
and terminate in the second surfiice. A plurality of fibers are secured to the first 
35 sur&ce of the fluid p^ous plastic web. The fibers extend into the capillaries of 
the fliud parvious plastic web and are secured to the sidewall portions. 

. The present invention also provides a process for fomung a fibrous and 
apertured, three-dunenaoiud, macroscopically expanded, plastic web. A 
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polymeric film is extruded onto a forming structure. The forming structure 
exhibits a macroscopic, three-dimensional, cross-section defined by a multiplicity 
of macroscopic apertures which place the opposed sur&ce of the fomung 
structure in fluid coronmnication with one another. A plurality of fibers are 

5 depoated on the film whOe the film is supported by the fomung structure to 
form a compodte wd). A pneumatic pressure differential is appHed to the 
compoate wd> of film and fibers to cause the composite web to be urged into 
substantial conformance with the macroscopic, three-dimensional, cross-section 
of the forming structure forming a three-dimen$ional, macroscopically expanded, 

10 web having a plurality of capillaries extending torn the first sui&ce to s^d 
second sur&ce. The capillaries are defined by a plurality of sidewall portions 
interconnected to one another intermediate the first and second surfiices and 
which teraninate in the second sur&ce. The pneumafic pressure causes the fibm 
to be pulled against the first sur&ce of the formed 'wd) and into the capillaries of 

IS the formed web. The fibers are secured to the first surfiu:e and the sidewall 
portions of said formed web forming a fibrous and apertured, three-dimenaonal, 
macroscopically expanded wd>. 

BMEF DESCRIPTION OF THE DRAWINGS 
20 While the specification condudes with claims particularly pointing out 

and dstinctly daiming the present invention, it is believed that the present 
invention vnU be better understood from the Sallowing description in conjunction 
with the accompaiiying drawings in which: 

Fig. 1 is a simplified perspective view of an absorbent article of the 
25 present invention; 

Tig. 2 is a cross-sectional ^ew taken along section line 2-2 of Fig. 1; 
Fig. 3 is a cross-sectional view taken along section line 3-3 of Fig. 1; 
Fig. 4 is an enlarged, partially segmented, perspective ilhistration of a 
prior ait plastic wdb of the type generally enclosed in commonly assigned U.S. 
30 Pat. No. 4,342,314; 

Fig. S is an enlarged, partially segmented, perspective illustration of a 
preferred embodunent of the fibrous and apmured, plastic wd) of the present 
invention; 

Fig. 6 is an enlarged, cross-sectional view of a fiber-like element of the 
35 fibrous and aportured, plastic web of the present invention taken along section 
line 6-6 of Fig. S; 

Fig. 7 is a simplified schematic representation of a process fisr making the 
fibrous and apertured, plastic web of the present invention; 
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Fig. 8 is a greatly enlarged fragmentary view of the fonning structure 
utilized to support the fibrous and apertured, plastic web in accordance with the 
process illustrated in Fig. 7; 

Fig. 9 is a simplified schematic representation of an alternative process 
5 for making the fibrous and apeitured, plastic web ofthe present invention; and 

Rg. 10 is a simplified schemadc representation of an alternative process 
for making the fibrous and apertured, plastic web of the present invention. 

nVTAn.Fn DESCRIPTION OF THE PRESENT INVENTION 

10 The term "absorbent article", as used herein, refers to articles which 

absorb and contain body exudates. More spedfically, the term refers to articles 
which are placed against or in proximity to the body of the wearer to absorb and 
contain the various exudates discharged from the body. The term "absorbent 
article" is intended to include diners; incontinent articles, sanitary napkins, 

IS pantiliners, and other articles used to absorb body exudates. The term 
"disposable " is used herein to describe absorbent articles which are not intended 
to be laundered or otherwise restored or reused as an absoibent article, i.e., they 
are intended to be .discard after a single use, and, preferably to be recycled, 
composted or otherwise disposed of in an en^onmentally compatible numner. 

20 The term "diaper" refers to a garment generally worn by infints and 

incontinent persons vAndx is worn about the lower torso of the wearer. Suitable 
diapers that can be provided with the topdieet described herdn are disclosed in 
U.S. Pat. No. Re. 26,152, issued to Duncan, et al. on Jan. 31, 1967; U.S. Pat. 
No. 3,860,003 issued to Buell on Jan. 14, 1975; U.S. Pat. No. 4,610,678 issued 

25 to Weisman, et al. on Sq)t. 9, 1986, U.S. Pat. No. 4,673,402 issued to Wdanan, 
^ aL on June 16, 1987; U.S. Pat. No. 4,695,278 issued to Lawson on Sept. 22, 
1987; U S. Pat. No. 4,704,1 15 issued to Buell on Nov. 3, 1987; U.S. Pat. No. 
4,834,735 issued to Alemany et al. on May 30, 1989; U. S. Pat. No. 4,888,231 
issued to Angstadt on Dec. 19, 1989; and U. S. Pat. No. 4, 909,803 issued to 

30 Aaz, et al. on March 20, 1990; each of wMdi is incorporated herdn by 
reference. 

The term "incontinent article" refers to pads, undergarments (pads held in 
place by a suspen^on system of some type, sudi as a belt, or the like), inserts for 
absorbent articles, capacity boosters for absorbent articles, brie&, bed pads, and 
35 the like, regardless of whetiier they are worn by adults or other incontinent 
persons. Suitable incontinent articles that can be provided with the topsheet 
described herein are disclosed in U.S. Pat. No. 4,253,461 issued to Strickland, et 
al. on March 3, 1981; U.S. Pat. Nos. 4,597,760 and 4,597,761 issued to Buell; 
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the above-mentioned U.S. Pat No. 4,704,115; U.S. Pat. No. 4,909,802 issued to 

Ahr, et aL; and U.S. Pat. No. 4,964,860 issued to Gipson, et al. on Oct. 23, 

1990; each of which is incorporated herein by reference. 

The term "sanitary naptdn*" refers to an article wtuch is worn by females 
5 adjacent to the pudendal re^on that is intended to absorb and contdn various 

exudates v^di are discharged fix>m tiie body (e.g., blood, menses and urine). 

Sutable santtaiy napkins that can be provided with the topsheet described h^&n 

are disclosed in U.S. Pat. No. 4,285,343, issued to McNair on Aug, 25, 1981; 

US Pat. Nos. 4,589, 876 and 4,687,478 issued to Van Tilburg on May 20, 1986 
10 and Aug. 18, 1987 req)ectivdy; U.S Pat. Nos. 4,917,697 and 5,007,906 issued 

to Osbom, et al. on April 17, 1990 and April 16, 1991, respectively; and U.S. 

Pat. Nos. 4,950,264 and 5,009,653 issued to Osbom on Aug. 21, 1990 and April 

23, 1991, respectively; eadi of which is incorporated herisin by reference. 

The term "pantilino^ refm to absorbent articles that are less bulky than 
15 sanitary nq)ldns wluch are generally worn by women b^ween their menstrual 

periods. Suitable pantiliners that can be pro\dded with the topsheet described 

herein are disclosed in U.S. Pat. No. 4,738,676 issued to Osbom on April 19, 

1988. 

Fig. 1 shows a simplified absorbent article 10 that could repress a 
20 diaper prior to its being placed on a wearer. It should be understood, however, 
that the present invention is not liiruted to the particular type or configuration of 
absorbent article shown in the drawings. As shown in Figs. 2 and 3, sudi an 
absort>ent article 10 basically comprises a topsheet 12, a backsheet 14, and an 
absorbent core 16. 

25 The absort>ent article 10 has two surfiices, a body-contacting sur&ce (or 

''body surfice*) 10a and a garment surface 10b. The body sur&ce 10a. is 
intended to be worn adjacent to the body of the wear^. The garment sur&ce 
10b of tiie absoibait artide 10 (shown in Fig. 2) is on tiie opposite side and is 
mtended to be placed ac$acent to the wearer's undergarments or clothing wfam 

30 the absorbent aitide 10 is worn. 

The absorbent article 10 has two centerlines, a longitudinal centeriine 1 
and a transverse centeriine t The term ^^longitudinal", as used hsrem, refers to a 
line, axis or direction in the plane of the absorbent article 10 that is generally 
aligned with (e.g:, approximately parallel to) a vertical plane which bisects a 

35 standing wear^ into left and right body halves when the absorbent article 10 is 
wora The terms "transverse" or "lateral" as used herdn, are interchangeable, 
and refer to aline^ am or direction which lies within the plane of the absorbent 
article 10 that is general perpendicular to the longitudinal direction Fig. 1 
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shows that the absorbent article 10 has two spaced apart lon^tudinal edges 18 
and two spaced apart transverse or end edges (or "ends**) 20, which together 
form the periphery 22 of the absorbent article 10. 

The topsheet 12 is compliant, soft-feeling and non-initadng to the 
5 wearer's dda Further, topsheet 12 is liquid permeable, permitting liquids to 
lea^y penetrate through its thickness. The topsheet 12 has a bodty-ftdng side 
or ftce 12a and a gannent-fidng side or fiice 12b, two lon^tudinal or side edges 
12c and two end edges 12d. (A similar numbering system will be used for the 
other components of the diaper 10. That is, the side of the component facing the 

10 wearer's body will be designated by the number of the component and a 
reference lett^ **a'*, the side facing the wearer's undergarments by the number of 
the component and the letter "b", and the side and end edges by the mmiber of 
the component and the reference letters "c" and "d" respectively.) 

Fig. 4 is an enlarged, partially segmented, perspective illustration of a 

15 prior art macroscopically expanded, three-dimen^onal, fiber-like, apertured, 
plastic film 26 which has been found highly suitable for use as a top^eet in 
disposal absorbent articles. Prior art plastic film 26 is generally in accordance 
with the teachings of commonly assigned U.S. Pat. No. 4,342,314 issued to 
Radel, et al. on Aug. 3, 1982, and is hereby incorporated h^dn by reference. 

20 The plastic film 26 exhibits a multiplicity of apertures^ e.g., apertures 3 1, which 
are fi)rmed hy a multipficity of intersecting fiber-like elements, e.g., demmts 32, 
33, 34, 35 and 36 interconnected to one another in the first surfiwe 40 of the 
web. Each fiber-like dement comprises a base portion, e.g., base portion 41 
located in plane 42. Each base portion has a sidewall portion, e.g., sidewall 

25 portions 43, attached to each edge thereof The ^dewall portions extend 
generally in the direction of a second sur&ce 45 of the web. The intersecting 
sidewall portions of the fiber-like elements are interconnected to one another 
interoMdiate the first and second surfaces of the wd>, and terminate substa^ 
concurrentiy with one anotiier in tiie plane 46 of the second surfim to form 

30 apertures 39 in the second surfiu^e 45 of the wd>. The capillaries 49 formed by 
the interconnected adewall portions allows for fi*ee transfer of fluid fi'om the 
first surfiice of the wd> directiy to the second sur&ce of the web without lateral 
transmission of the fluid between the adjacent capillaries. 

The apertured plastic film 26 is manu&ctured fironi a liquid impervious, 

35 prefmbiy thermoplastic nuiterial. The thermoplastic material fi>r use in the 
mamifiu:ture of tiie apertured plastic fihn 26 is sdected firom a group gmmlly 
condsting of polyetbylene, polyprop^ene, polyvinyl dilpride, stardi base resins. 
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polyvin^ alcohol, polyurethanes, po^caprolactone cellulose esters and blends 
thereof 

Examples of other macroscopically expanded, three-dimensional, 
apertured, plastic wd)s are disclosed in U.S. Pat. No. 3,939,135 issued to 
5 Thompson on Dec. 30, 197S; U.S. Pal. No. 4,324,426, issued to Mullane, et al. 
on April 13, 1982; and U.S. Pat. No. 4,463,045, issued to Ahr, et al on July 31, 
1984; each of said patents bdng hereby incoiporated herein by reference. 

Fig. 5 is an enlarged, partially segmented, perspective illustration of a 
particulariy prefOTed embodiment of a fibrous and apertured, plastic v/db 112. 

10 Fibrous and apertured plastic web 112 is particulariy well suited for use as a 
topsheet,.e.g., topsheet 12 illustrated in Fig. 1, on an absorbent article, such as a 
diaper or sanitary napkin. Wd) 112 comprises a plurality of fibers 124 secured 
to a macroscopically expanded, three-dimensional, o'^srtured, plastic wd> 126. 
Apertured plastic web 126 is generally in accordance with the teachings of 

IS commonly assigned U.S. Pat. No. 4,342,314 issued to Radel et al. Referring 
now to Fig. 6, the fibers 124 are secured to the apertured plastic wd> 126 along 
the first surfice 140 and extend substantially into the capillaries 149 where a 
substantial portion of the fibers 124 are secured to the adewall portions 143 of 
the apertured plastic fibn 126. Despite the presence of fibers 124 the appearance 

20 of web 112, is generally similar to that of prior art web 26 illustrated in Fig. 4, 
that is, the pentagonal shape of capillaries 49 of web 20 is similar to the 
pmtagonal shape of cq)illaries 149 of web 1 12. 

By securing the fibers 124 to both the first sur&ce 140 and the sidewall 
portions 143 of the apertured plastic web 126, a substantial portion of the fibers 

25 124 do not span the capillaries 149, where the fibers would possibly hinder the 
transfer of bodily fluids from the first sur&ce 140 to the second surfiice 145 of 
the web. By leaving the capillaries substantially open and free of fibers, the 
fibrous and apertured, compoate web 112 is able to handle heavy or viscous 
fluids such as runny BM, ^en the composite wd> is raq>loyed as a topsheet on 

30 a (fisposable diaper. Some fibers 124 may span across the capillaries 149, but 
th^ will not substantially hinder the transmisdon of bodi^ fluids from the first 
sur&ce 140 to the second sur&ce 145 of the wd). 

Due to the securement of the fibers 124 to the first sur&ce 140 and the 
^dewall portions 143 of the apertured plastic web 126, the composite web 112 

35 has an open area approaching that of apertured plastic wd> 126. Therefore, fluid 
depodted on the first surfiice 140 is transmitted fixmi the first or wearer 
contacting surfice to the second or pad contacting surfiice 145 of the composite 
web 112. 
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The addition of the fibers 124 to the first or wearer contacting surfiu:e of 
the apertured plastic vfA 126 provides a textured surfece which when utilized as 
a topsheet on an absorbent article is in contact with the wearer's skin. The 
- tactile perception of the web 112 is similar to that of a fibrous nonwoven wd). 

S The addition of the fibers to the wearer contacting suifice of the apertured 
plastic fihn 126 reduces the plastic feel assodated with such fihns which some 
users resist placing in contact with their skin. 

The addition of tiie fibers 124 to the wearer contacting surfece of the 
apertured plastic fihn 126 also provides the web 112 with a visual distinction 

10 fl-om the plastic web 126. That is, tiie fibers provide a roughness or an 
irregularity such that light incident upon the viable surfece of the wd) 15 
substantially difiiised into a multiplidty of directions rather than bdng speculary 
reflected, therd>y providing a non-glossy visible siufece which reduces tiie 
wearer's perception that tiie web is comprised of plastic. 

15 In one preferred embodiment, the fibers 124 may be in tiie form of a 

nonwoven fibric or wd). The nonwoven febric may be manufectured fit)m a 
wide range of matmal such as natural fibers (e.g., wood, or cotton fiber), 
synthetic fibers (e.g., polyester, polypropylene) or a combination thereof The 
. nonwoven febric is preferably made firom fibers selected firom a group consisting 

20 of polypropylene, polyester, polyethylene polywiyl alcohol, starch base rerins, 
polyuretiianes, celhilose and cellulose esters. 

There m a number of manufecturing techniques wUch may be iitilized 
to manu&cture the nonwoven febric. For example, nonwoven febric may be 
re^bonded, needle punched, spunbonded, carded, the latter including, 

25 thermally bonded, air-thru bonded, and spunlaced febrics. A preferred 
nonwoven fid>ric is a thermally bonded polypropylene febric. 

The nonwoven febric preferably has a rdatively low basis wdght ranging 
fiom about LO^sq.m. to about 22 g/sq.m. For one embodiment, the nonwoven 
febric has a basis wei^ range of fi-om about IS to about 17 grains per square 

30 yard (about 18 to about 20 g/sq.m.) aiid a caliper of fixmi about 3 to about 5 
mils (about 0.76 to about 0.12 mm.) when measured under a load of about 200 
pascals. Such a nonwoven febric is fiirth^ characterized by a maximum wet or 
dry taiale strength of less than about 600 grams per centimeter in the 
longitudinai or machine direction and less than about 150 grams per centimeter 

35 in the cross machine direction. 

In another preferred embodiment, the nonwoven febric has a lighter 
wd^ of fiom about 8 g/sq.m. to about 10 ^sq.m. Sudi lighter nonwoven 
febrics are lugUy preferred. They are preferred because they can be used (witii a 
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lightweight film) to form a compose fibrous and ^ertured, plastic web 1 12 that 
is sufBdently thin and lightweight that it behaves as a single sheet of material. 
This provides the advantages of being more flexible and requiring the use of 
smaUer amounts of raw materials. 
5 In another prefinred embodiment, the fibers 124 may be meltblown onto 

the plastic web 126. Preferably, the meltblown fibers 124 are deposited on the 
plastic wd> in a range of basis weights up to about 22 g/sq.m. and most 
preferably in a range of basis weights fi'om about 2.0 g/sq.m. to about S.O 
g/sq.m. The meltblown fibers may be selected firom a wide range of materials 

10 selected fiiom the group consisting of polypropylene, polyester, polyethylene 
polyvinyl alcohol, starch base reans, polyureihanes^ cellulose and cellulose 
esters. A detailed description of this particular method of securing the fibers 124 
to the plastic web 126 is described in greater detail below. 

A suitable process of preparing the fibrous and apertured, plastic web 

IS 1 12 of the present invsition is shown in Fig. 7. In the embodiment shown in 
Fig. 7, a w^ of mohen resin 200 is extruded fi'om a conventional extruder 201 
onto the surface of a forming dnm 205 about which a forming structure 210 
rotates. A web of nonwoven fiibric 202 is fed firom a supply, roll 203 over nip 
roll 204 onto the web of mohen resin 200 located on forming structure 210. 

20 The wd) of nonwoven fid)ric 202 adheres to the semi-molten rean forming a 
compo^te^ web 206. The fi>nning drum 205 preferably includes an iritemally 
located vacuum chamber 220 which is preferably stationary relative to the 
moving forming structure 210. As the compo^te web 206 of semi-molten resin 
200 and nonwoven fiibric 202 passes across vacuum chamber 220 a pneumatic 

25 pressure is applied to the composite web to cause the compo^te wd) to be 
urged into substantial confi^rmance with the forming structure 210. 

The macroscoinc CTOSS-section of forming structure 210 is visible in the 
greatly enlarged fingmentaxy perspective iUustration of Fig. 8. Methods of 
constructing a suitable tkree-dimensioiud tubular forming member similar to that 

30 illustrated in Fig. 8 are disclosed in commonly assigned U.S. Pat. No. 4,508,256 
issued to Radel et al. on Apr. 2, 1985 and in commonly assigned U.S. Pat. No. 
4,509,908 issued to Mullane, Jr. on Apr. 9, 198S, said patents being hereby 
incorporated herein by reference. 

As the composite web 206 of semi-moken resin 200 and nonwoven 

35 fiibric 202 conforms with the macroscopic cross-section of forming structure 
210 a fibrous and three-dimensional, macroscopically expanded, apertured web 
is created amilar to web 112 illustrated in Rg. S. The web has a first surface 
and a second surfice located in planes remote firom one another. The formed 
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web includes a plurality of capillaries which extend from the first sur&ce to the 
second surface. The capillaries are defined by a plurality of sidewaU portions 
interconnected to one another intermediate the first and second sur&ces and 
which toniinate in the second surface of the web. 
S The pressure of vacuum chamber 220 causes the nonwoven fabric to be 

pulled against the first sur&ce of the plastic web and down into the capillaries of 
the plastic wd>. The pressure ^plied by the vacuum chamber 220 also helps to 
bond or secure the nonwoven &bric to the base pordons and the sidewall 
portions of the first sur&ce of the plastic wd>. 

10 The composite web 208 is preferably treated vnth an effective amount of 

surfice active agent or surfictant. The sur&ctant provides the nonwoven 
fabric's surface with greater polararizability than it would have without the 
sur&ctant bong added. Higher surfiu:e polarity yields, higher wet ability. 
Suitable surfactants include a product known commercially ATNER64S 

15 manu&ctured by ICIS Specialty Ch. The nonwoven fabric may be treated with a 
surfactant prior to or during the time it is manufactured. For example, it may be 
treated after it is unwound from feedroU 203. The sur£u:tant may be applied by 
any know techiuque, sudi as spraying, padding, or by the use of transferals. The 
sur&ctant can ahemaltvely (or additionally) be incorporated into the nonwoven 

20 fibric such as between or within the fibers of the nonwoven &bric. Preferably, 
the nonwoven is treated vntii a surfactant prior to the time it is supplied in the 
present process. 

After the nonwoven &bric and apertured plastic fibn have been have been 
formed into composite v/db 208, composite web 208 is removed from forming 

25 dmm 210 by way of nip roll 225. The composite web 208 may be fed to a 
rewind statiw for tonporary storage or may be utilized iwtfaout fiirther 
processing as a topsheet in an absorbent artide. 

Another suitable process for prq)aring the topsheet 112 is shown in Fig. 
9. In the embodiment shown in Fig. 9, a web of molten resin 300 is detruded 

30 from a conventional extnider 301 onto the surface of a forming drum 305 about 
vAdch a forming structure 310 rotates. A stream of meltblown Sbm 302 is 
blown fix>m die 303 onto the web of molten rean 300 which is supported by 
fonning structure 310. The forming drum 305 preferably includes an internally 
located vacuum chamber 320 which is preferably stationary rdative to the 

35 moving fi>rmingstmcture 310. As the molten resin 300 and the mdti^lown fibers 
302 pass across vacuum chamber 320 a pneumatic pressure is applied to the 
moHen resin and the mdtblown fibers to cause the rean along witii the fibers to 
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be urged into substantial conformance with the forming structure 310. The 
forming structure 310 is similar to forming structure 1 10 illustrated in Fig. 7. 

In the embodiment of Fig. 9» a non-water soluble adhesive 342 may be 
added from ^>plicator 340 onto molten resin 300 prior to the addition of 
S mdtblown fibers 302. The adhesive 342 helps ensure the attachment of 
mekblown fibers 302 to molten resin 300. 

To create a topsheet amilar to that illustrated in Fig. S, where the 
nonwoven layer does not span across or block the capillaries of the apertured 
plastic fibn, the nonwoven or fibrous matter must be able to conform with the 
10 general shape of the macroscopically expanded, three-dimensional forming 
structure. To pemut the nonwoven or fibrous matter to conform with the shape 
of the forming structure it must not be so dense or tightly bonded such that the 
indhddual fibers are not permitted to be pulled down into the c^illaries of the 
q>ertured plastic fibn* vAiiere they are secured with the sidewall portions of the 
1 5 q)ertured plastic web. 

In another mibodiment, the stream of meltblown fibers may be applied to 
a molten resin after the resin has been formed into a macroscopically expanded, 
three-dimensional, apertured plastic web, similar to that illustrated in Fig. 4. 
This embodiment is illustrated in Fig. 9, when <fie 350 is portioned downstream 
20 of the vacuum forming operation. The fibers must be blown firom a die with 
such a fierce that th^ are able to extend in the capillaries of the macroscopically 
expanded, three-dimensional, q}ertured, plastic web. By varying the velocity of 
the meltblown fibers, the effective momentum and it turn the depth of 
penetration of the mdtblown fibers into the capillaries of the plastic web can be 
25 varied. The fibers must be heated to such a temperature or the q>ertured, plastic 
web must be heated such that the meltblown fibers will adhere to the apertured, 
pbsticweb. 

Another process for prq)aring the fibrous and ^>ertured, plastic wd> of 
the presoit invention is shown in Fig. 10. A stream of meltblown fibers 402 is 

30 blown from de 403 onto the sur&ce of dnmi 423. A web of molten resin 400 is 
extruded from a conventional extruder 401 onto meltblown fibers 402 to create 
a composite web 424. Composite web 424 is fed over nip roll 409 onto the 
sur&ce of a forming drum 405 about yAdch a forming structure 410 rotates such 
that the molten resin side of composite wd> 424 is in contact with forming 

35 structure 410. As the composite wd> 424 passes across internally located 
vacuum chamber 420 a pneumatic pressure is applied to composhe web 424 to 
cause the composite wd) to be urged into substantial confomiance with forming 
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Structure 410. After forming, web 408 is removed from forming drum 405 by 
way of nip roll 425. 

In the process Olustrated in Fig. 10, a set of calendaring rolls 430 may be 
added to help ensure that the composite web remains in tact. In the embodiment 
5 iUustrated in Fig. 10, the calendaring rolls 430 are added prior to the compo^te 
wd> reaching the forming drum 405. Calendaring rolls may also be added after 
the formed web 408 is removed from forming drum 405. 

The absorbent core 16 is positioned between the topsheet 12 and the 
backsheet 14. The absorbent core 16 may be any absorbent means which is 

10 amiable of absorbing or retwiing liquids (e.g., menses and/or urine). As shown 
in Figs. 1-3, the absorbent core 16 has a body surface, a garment sur&ce, side 
edges and end edges. The absorbent core 16 may be manufictured in a wide 
variety of azes and shapes (e.g., rectangular, (>yal hourglass, dog bone, 
asymmetric, etc.) and from a wide variety of uquid-absorbent materials 

15 commonly used in absorbent articles such as comminuted wood pulp vAich is 
generally referred to as aufelt. Examples of other suitable materials include 
creped cellulose wadding, cross-linked cellulose fibers^ absorbent foams, 
absorbent sponges, synthetic staple fibers, polymeric fibers, hydrogel-forming 
polymo* gelling agents, peat moss, combinations of the forcing, or aiiy 

20 eqiuvalent material or combinations of nutterials. The configuration and 
construction of the absori>ent core may also be varied (e.g., the absorbent core 
may have varying caliber zones (e.g., profiled so as to be thicker in the center) 
hydrophilic gradioits, super absorbent gradients, or lower density and lower 
average basis weight acquiation zones); or may comprise one or more layers or 

25 structures. The total absorbent capadty of the absorbent core should, however, 
be conquttible with the desired loading and the intended use of the absorbent 
article. Further, the size and absorbent capacity of the absorbent core may be 
varied to accommodate different uses such as incontinence pads, pandliners, 
regular sanitaiy napkins, or overnight sanitary napkins. 

30 Suitable cross-linked cellulose fibers are described in U.S. Pat. No. 

4,888,093, issued to Cook, et al. on Dec. 19, 1989; U.S. Pat. No. 4,822,543, 
issued to Dean, et al. on April 18, 1989; U.S. Pat. No. 4,889,595, issued to 
Schoggen, et al. on Dec. 26, 1989; U.S. Pat No. 4,889,596, issued to 
Schoggen, et al. on Dec. 26, 1989; U.S. Pat. No. 4,898,642 issued to Moore, et 

35 aL on Feb. 6, 1990; U.S. Pat. No. 4,935,022, issued to Lash, et aL on June 19, 
1990. 

The characteristics of the absorbent core 16 for particular types of 
absorbent articles are described in greater detail in the patents and documents 
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incorporated by reference herein, and the patents and other documents 
incorporated by reference in those documents, the disclosures of which are all 
incorporated by reference herdn. Other suitable absorbent core arrangemoits 
are described in U.S. Pat. Nos. 4,988,344 and 4,988,345, and European Patent 

5 Application Publication No. 0 198 683, published Oct. 22, 1986 in the name of 
Duoik, et al. \^ch are also incorporated by reference herdn. The absorbent 
ardcle could also include any additional layers or other components such as are 
described in the patents incorporated by reference. For example, the absorbent 
article 10 may comprise an acquisition layer or patch of cross-linked cellulose 

10 fibers positioned between the topsheet 12 and the absorbent core 16. 

The backsheet 14 and the topshe^ 12 are positioned adjacent to the 
garment surface and the body surface, respectively* of the absorbent core 16 and 
are preferably joined thereto and to each other attachment means (not shown) 
such as those well known in the art. For example, the backdieet 14 and/or the 

IS topsheet 12 may be secured to the absorbent core 16 by a uniform continuous 
layer of adhesive, a patterned layer of adhesive, or an array of separate lines, 
spirals, spots of adhesive, or meltblown adhesives. Adhedves which have been 
found to be satisfactory are manufacture by HB Fuller Company of St. Paul, 
Minnesota under the designation HL-12S8. The attachment means will 

20 preferably comprise an open pattern network of filamems of adhesives as is 
disclosed in U.S. Pat. No. 4,573,986 issued to Minetola et al. on Nfarch 4, 1986, 
and which is incorporated herdn by reference. An exemplary attadunent means 
of an open pattern network of filaments comprises several lines of adheave 
filaments swiried into a spiral pattern such as illustrated by the apparatus and 

25 method diown in U.S. Pat. No. 3,911,173 issued to Sprague, Jr. on October 7, 
1975; U.S. Pat No. 4,785,996 issued to Zidcer et al. on November 22, 1978; 
and U.S. Pat. No. 4,842,666 issued to Werenicz on June 27, 1989. Each of the 
patents aie incorporated herein by reference. Alternatively, the attachment 
means may conqnise heat bonds, pressure bonds, ultrasonic bonds, dynamic 

30 mechazttcal booda, or any other siutable attachment means or combinations of 
these attachment means as are known in the art. 

The backsheet 14 is impervious to liquids and is preferably manufiictured 
fi-om a thin plastic film, although other flexible liquid impervious mat^als may 
also be used. The backsheet 14 prevents liquid contained in absorbent core 16 

35 firom wetting articles which contact the absorbent article 10. Polyethylene fihns 
having a thickness of from about 0.001 to about 0.002 inches (0.0025 to 0.0051 
cm.) have been used for the backsheet 14 mth satisfiu:toiy results. As used 
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herein, the term "flexible" refers to materials which are compliant and which will 
readily conform to the general shape and contours of the human body. 

The backsheet 14 is superimposed on the garment-&cing side 16b of 
absorbent core 16 and preferably extends beyond the edges thereof The 

5 topsheet 12 is superimposed over the bocty-fadng side 16a of the absorbent core 
16, and may also extend beyond the edges of the core 16. The absorbent core 
16 is, therefore, portioned between the topsheet 12 and the backsheet 14. The 
topsheet 12 and backsheet 14 are joined to each other such as around their 
peripheries. The topsheet 12 and backsheet 14 can be joined in any suitable 

10 manner such as by the use of adhesives, crimping, heat-sealing, or ultrasonic 
bonding. 

WUle a number of particularly preferred embodiments in the present 
invention have been illustrated and described, it will be obvious to those skilled 
in the art that various changes and rhodifications can be made without the 
IS departing from the spirit and scope of the invention, and it is intended to the 
appended claims all such modifications that are in the scope of this invention. 
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What is claimed is: 

1. A resilient, three-dimensional, macroscopically expanded, fluid pervious 
plastic web having first and second surfaces located in planes remote fi-om 
one another, said web having a plurality of c^illaries e)ctending from said 
first surface to said second surface, said capillaries being defined by a 
plurality of sidewall portions interconnected to one another intermediate 
said first and second sur&ces, said sidewall portions terminating in said 
second sur&ce; said web characterized by: 

(a) a plurality of fibers secured to said first surfiu:c of said fluid pervious plastic 
web, said fibers extending into the capillaries of said fluid pervious plastic 
web and being secured to said sidewall portions. 

2. The fluid pervious web of clmm 1, wherein said fibers are in a nonwoven 

fabric. 

3. The fluid pervious web of claim 1, wherein said fibers are meltblown fibers. 

4. The fluid pervious web of any one of the preceding claims, wherein said 
plastic web is comprised of a material selected fi-om the a group consisting of 
polyethylene, polypropylene, polyvinylchloride, starch base resins, polyvinylalcohol, 
polyurethanes, polycaprolactone and cellulose esters. 

5. The fluid pervious web of any one of the preceding claims, wherein said 
web is a topsheet on an absori)ent article, sud absori>ent article including a fluid 
impervious backsheet joined to said topsheet and an absorbent core poationed between 
said topsheet and said backsheet 

6. The structure of Claim 5, whwein said absori>ent article is a disposable 

diaper. 

7. The absorbent article of Claim 5, wherein said absori)ent article is a sanitary 

napkin. 



8. 



A process for forming a fibrous and apertured, tiiree-dimensional. 
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macroscopically expanded web, said process characterized by the steps of: 

(a) extruding a polymeric film onto a forming structure, said forming structure 
exhibiting a macroscopic, three-dimensional, cross-section defined by a 
multiplicity of macroscopic apertures which place the opposed surfaces of 
said forming structure in fluid communication with one another, 

(b) depositing a plurality of fibers on said film to form a composite wd); and 

(c) applying a pneumatic pressure to composite web to cause said composite 
web to be urged into substantial conformance with the macroscopic, three- 
dimensional, cross-section of said forming structure forming a three- 
dimensional, macroscopically expanded, fonmed web having first and 
second surfaces, said formed web ha^g a plurality of capillaries extending 
fi-om said first surface to said second surface, said capillaries being defined 
by a plurality of sidewall portions interconnected to one another 
intermediate said first and second surfaces and terminating in said second 
surface, said pneumatic pressure causing said fibers to be pulled against 
said first surface of said formed web and mto said capillaries of said formed 
web, said fibers being secured to said first surfece and said sidewall 
portions of said formed web forming said fibrous and apertured, three- 
dtmen^onal, macroscopically expanded web. 

9, A process for forming a fibrous and apertured, three-dimensional, 
macroscopically expanded web, said process characterized by the steps of: 

(a) extruding a polymeric film onto a forming structure, said forming structure 
exhibiting a macroscopic, three-dimensional, cross-section defined by a 
multiplicity of macroscopic apertures which place the opposed surfaces of 
said forming structure in fluid communication with one another, 

(b) applying a pneumatic pressure to md film to cause said film to be urged 
into substantial conformance with the macroscopic, three-dimensional, 
cross-section of said forming structure fornung a three-dimensional, 
macroscopically expanded, formed web having first and second surfaces, 
said formed web having a plurality of capillaries extending torn said first 
surfece to s^d second surfece, said capillaries being defined by a plurality 
of sidewall portions interconneaed to one another intermediate said first 
and second surfeces and tenrunating in said second surfece; 

10. A process fer forming a fibrous and apertured, three-dimensional. 
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• macroscopically expanded web, said process characterized by the steps of: 

(a) meltblowing a plurality of fibers onto a forming drum; 

(b) extruding a polymeric film onto said plurality of fiber to form a composite 
web; 

(c) placing sad composite web on a forming structure, said forming structure 
exhibiting a macroscopic, three-dimensional, cross-section defined by a 
multipUcity of macroscopic apertures which place the opposed surfaces of 
said forming structure in fluid communication with one another, and 

(d) applying a pneumatic pressure to said composite web to cause said 
composite web to be urged into substantial conformance with the 
macioscopic, three-dimensional, cross-section of said fijrming structure 
fomung a three-dimensional, macroscopically expanded, fiarmed web 
having first and second surfices, said formed web having a plurality of 
capiUaries extending from said first surface to sjud second surface, said 
capillaries being defined by a plurality of adewall portions mterconnected 
to one another intermediate said first and second surfeces and terminating 
in said second sur&ce. 
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Fig. 6 
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